We model simultaneous or quasi-simultaneous multi-band spectral energy distributions (SEDs) for a sample of 25 blazars that have radio core-shift measurements, where a one-zone leptonic model and Markov chain Monte Carlo technique are adopted. In the SED fitting for 23 low-synchrotron-peaked (LSP) blazars, the seed photons from broad line region (BLR) and molecular torus are considered respectively in the external Compton process. We find that the SED fitting with the seed photons from the torus are better than those utilizing BLR photons, which suggests that the γ-ray emitting region may be located outside the BLR. Assuming the magnetic field strength in the γ-ray emitting region as constrained from the SED fitting follows the magnetic field distribution as derived from the radio core-shift measurements (i.e., B(R) ≃ B 1pc (R/1pc) −1 , R is the distance from the central engine and B 1pc is the magnetic field strength at 1 pc), we further calculate the location of the γ-ray emitting region, R γ , for these blazars. We find that R γ ∼ 2 × 10 4 R S ≃ 10R BLR (R S is the Schwarzschild radius and R BLR is the BLR size), where R BLR is estimated from the broad line luminosities using the empirical correlations obtained using the reverberation mapping methods.
INTRODUCTION
Blazars, further sub-classified into BL Lacertae objects (BL Lacs) and flat-spectrum radio quasars (FSRQs), are a special subclass of active galactic nuclei (AGNs) with relativistic jets moving close to our line of sight, where the FSRQs normally have strong emission lines while BL Lacs have weak or no emission lines (e.g., Urry & Padovani 1995) . Due to strong boosting effect, blazars normally produce fully nonthermal strongly polarized radiation across the electro-magnetic spectrum from radio to γ-rays, they are extremely luminous, and can exhibit superluminal motion effect, among other features (e.g., Brindle et al. 1986; Begelman & Sikora 1987; Ulrich et al. 1997; Jorstad et al. 2001; Fan et al. 2012 Fan et al. , 2015 Fan et al. , 2016 Fan et al. , 2017 . There are two most evident peaks in the multi-wavelength spectral energy distribution (SED) of blazars where, in the leptonic model, the lower energy peak is believed to be dominated by synchrotron radiation while the radiation at the higher energy peak could be due to the inverse Compton scattering (e.g., Böttcher 2007) . Based on the frequency of the first peak, blazars are further divided into low-synchrotron-peaked (LSP; i.e.,ν S p < 10 14 Hz), intermediate-synchrotronpeaked (ISP; i.e.,10 14 < ν S p < 10 15 Hz), and high-synchrotron-peaked (HSP; i.e.,ν S p > 10 15 Hz) blazars (e.g., Padovani & Giommi 1995; Abdo et al. 2010a ). The Fermi Large Area Telescope (LAT) was launched in 2008 and has detected serveral thousand blazars in the γ-ray energy region (e.g., more than 3000 sources in 3rd Fermi Large Area Telescope source catalog, Acero et al. 2015 ; see also Abdo et al. 2010b; Nolan et al. 2012; Acero et al. 2015; Ackermann et al. 2015) , which give a good opportunity to explore the physical properties of their central engines.
The multi-wavelength emission in blazars plays an important role in helping us to understand their central engines and particularly in jet physics (e.g., formation, acceleration, collimation, radiation and composition). Submillimeter observations are now starting to reach the angular resolution sufficient to resolve the region of the BH horizon and jet-formation region in nearby supermassive black hole systems (e.g., Sgr A* and M 87, Doeleman et al. 2012) . However, the angular resolution is still quite limited for γ-ray telescopes and it will not be nearly as high as in submillimeter waveband in any foreseeable future. Therefore, one cannot resolve the site of the γ-ray emitting region in blazars now and even in near future, which prevents us from learning the possible physics of the acceleration and dissipation of the jet further.
Based on indirect evidence, there are two main candidates for the γ-ray emitting region. The first one is close to the BH and the γ-ray emission is produced inside the broad line region (BLR, e.g., Dermer & Schlickeiser 1993; Blandford & Levinson 1995; Ghisellini & Madau 1996; Georganopoulos et al. 2001; Fan et al. 2006; Bai et al. 2009; Tavecchio & Mazin 2009; Isler et al. 2013; Hu et al. 2015) . This argument is supported by constraining the size of the γ-ray emission region through the magnification factor during the γ-ray variability in some gravitationally lensed γ-ray blazars (e.g., Neronov et al. 2015; Vovk & Neronov 2016) , the short variability time scales (down to several hours, e.g., Tavecchio et al. 2010 ) and the sharp breaks at GeV band seen in the γ-ray spectra of some FSRQs that may caused by the opacity to pair production (e.g., Liu & Bai 2006; Bai et al. 2009; Poutanen & Stern 2010; Stern & Poutanen 2011) . The second possible region for the γ-rays production is beyond the BLR (e.g., B lażejowski et al. 2000; Arbeiter et al. 2002; Sokolov & Marscher 2005; Yan et al. 2012; Meyer et al. 2015) . Some multi-wavelength observations for the giant flares suggested that both the sub-millimeter and γ-rays are produced 10-20 pc from the BH (e.g., Larionov et al. 2008; Sikora et al. 2008) , where it was assumed that gamma-ray and radio emission is triggered by shocks propagating along a relativistic jet. The time delay between flares in radio and gamma-ray bands combined with the VLBI high-resolution observation on the size of radio core also indicated that the γ-ray emitting region stays in the upstream of, but not far from the radio core (e.g., Pushkarev et al. 2010; Jorstad et al. 2010; Agudo et al. 2011a; Fuhrmann et al. 2014; Max-Moerbeck et al. 2014; Ramakrishnan et al. 2016) . It is normally believed that γ-ray emission in blazars come from inverse-Compton (IC) process, where external Compton (EC) plays an important role in LSP blazars while ISP and HSP blazars ( BL Lacs) generally can be explained by the synchrotron self-Compton (SSC) (e.g., Krawczynski et al. 2004; Chen & Bai 2011; Zhang et al. 2014; Kang et al. 2014 ). In the EC process, the seed photons are determined by the location of γ-ray emitting region, which may be dominated by accretion disk, BLR, infrared torus and cosmic background respectively if the gamma-ray emitting region is located near the BH horizon, inside the BLR, inside the torus or much beyond of the torus (e.g., Ghisellini & Tavecchio 2009 ). Kang et al. (2014) compared the seed photons from the BLR and dusty torus in SED fitting of LSP blazars, and found that the seed photons from torus are preferred based on a χ 2 method. Zheng et al. (2017) also explored this issue using a stratified jet and found that the seed photons from torus provide better match to observations. Opacity-driven shifts of the apparent radio core position with frequency, known as the core-shift effect, is another promising tool to explore the jet physics in radio AGNs. The VLBI technique provide the jet images of extragalactic SMBH systems with spatial resolution of an order of pcscale, which is slightly larger but comparable the size of BLR in many nearby AGNs (e.g., Pearson 1996; Zensus 1997; Zensus et al. 2006; Lobanov 2010) . The apparent outward shift of the VLBI core position with decreasing observation frequency can be attributed to the synchrotron self-absorption process in the jet (e.g., Blandford & Königl 1979) . Investigation of the core-shift effect can provide deeper understanding of the structure and physical conditions in AGN jets (e.g., core size, magnetic field strength, Lobanov 1998; Hirotani 2005) . The core position, R c , as a function of frequency, ν, is found to roughly follow a R c ∝ ν −1 law (e.g., Sokolovsky et al. 2011; O'Sullivan & Gabuzda 2009) , which is consistent with the prediction for a synchrotron self-absorbed conical jet in equipartition (e.g., Konigl 1981; Lobanov 1998) .
Even though there are fruitful γ-ray observations for blazars, the exact location of the γ-ray production site remains unclear. Using the measured core-shifts, the distribution of equipartition magnetic field strength along the core size can be derived at ∼ pc scale (B − R c relation, e.g., O'Sullivan & Gabuzda 2009). In SED fitting of blazars, the magnetic field strength can also be estimated for the γ-ray emitting region (e.g., Zhang et al. 2012; Kang et al. 2014; Yan et al. 2014; Ghisellini & Tavecchio 2015) . It should be pointed out that the positions of the pc-scale radio cores are close to the expected γ-ray emitting region. Therefore, it is possible to calculate the exact location of the γ-ray emitting region assuming the magnetic field follows the B − R c relation, which is the motivation of this work. In Section 2, we present our sample. The model and results are shown in Sections 3 and 4 respectively. The discussion and conclusion are presented in Section 5. Throughout this work, the base 10 logarithms are adopted, and we assume the following cosmology: H 0 = 70 km s −1 Mpc −1 , Ω M = 0.3 and Ω Λ = 0.7.
THE SAMPLE
For the purpose of this work, we select our blazar sample using the following criteria: 1) the source should have a radio core-shift measurement, as selected from Zamaninasab et al. (2014) and O'Sullivan & Gabuzda (2009) ; 2) there are simultaneous or quasi-simultaneous multi-wavelength observational data available, where we selected the data from Abdo et al. (2010a) and Giommi et al. (2012) (more data points will be selected if the sources are included in both papers). In total, we selected 25 blazars (see Table 1 ) and the SEDs are presented in Figures 1-6 , where Figure 1 particularly shows the SED fitting of BL Lac. There are 16 sources selected from Giommi et al. (2012) , where the radio to X-ray data are observed simultaneously, while the γ-ray data have three types: simultaneous observations during the P lanck observation shown with red filled circles, quasisimultaneous observations within the 2 months centered on the P lanck observation shown with green filled squares, and 27 months of Fermi-LAT integration shown with blue open triangles. The other 9 sources are selected from Abdo et al. (2010a) , where the γ-ray data observed between 2008 August and October with Fermi are presented with green filled squares, and other simultaneous and quasi-simultaneous multi-wavelength data are shown with the red filled circle and green filled square points respectively (mainly between 2008 May and 2009 January). The instruments contributing data to the sample are F ermi, Swif t, GASP -W EBT , KV A, Xinglong, P lanck, AP EX, AT CA, Ef f elsberg, IRAM, Medicina, Metsahovi, OV RO, RAT AN-600, UMRAO and V LA (for details see Abdo et al. 2010a; Giommi et al. 2012) . The IAU name, redshift, source type and data selection for γ-ray emission are listed in Table (1) .
MODEL AND METHOD
We adopt a simple, one-zone, homogeneous leptonic synchrotron and IC scattering model that is widely used in fitting the SED of blazars (Ghisellini & Tavecchio 2009 , and references therein), which can be found in Kang et al. (2014) , we simply describe the model here. The non-thermal radiation is produced in a spherical blob (radius of r blob ) filled with a uniform magnetic field (B), which is moving relativistically at a small angle to our line of sight, where the Doppler factor δ = [Γ(1 − β cos θ)] −1 ≈ Γ. The size of the blob is estimated from the minimum variability timescale (∆t var ) with r blob = cδ∆t var /(1 + z), where c is light speed, z is redshift of the source. We use a broken power-law electron energy distribution,
where N 0 denotes the normalization of the electron distribution, γ b denotes the break Lorentz factor, p 1 and p 2 denote the indices of the power law below and above γ b , γ min and γ max are the minimum and maximum electron Lorentz factor respectively. To explain the higher-energy peak in SEDs of our blazars, we consider both SSC and EC in our SED fitting, where the EC component is normally not important in BL Lacs. The KleinNishina (KN) effect in the IC scattering (see Blumenthal & Gould 1970; Rybicki & Lightman 1979) as well as the photon-photon absorption by extragalactic background light (EBL) are considered (see Finke et al. 2010) . For the EC process, we consider the seed photons either predominantly come from the BLR or the dusty torus, depending on the location of the γ-ray emitting region (R γ ). If R γ < R BLR , we adopt a constant energy density of the BLR seed photons, u BLR ≃ 2.65 × 10 −2 erg cm −3 , where the seed photon energy density
, is the fraction of disk luminosity L d that is re-emitted by the broad emission lines and R BLR ≃ 10 17 L 1/2 d,45 cm (through the reverberation mapping technique, e.g., Kaspi et al. 2007; Bentz et al. 2009 ). In the jet comoving frame, u ′ BLR ≃ (17/12)Γ 2 u BLR (see Ghisellini & Tavecchio 2008 , for details). The radiation can be described by an isotropic blackbody of a peak frequency at 2 × 10 15 Γ Hz predominantly contributed by Lyα lines (e.g., Ghisellini & Tavecchio 2008) . For the case of R γ > R BLR , the seed photons from the dusty torus will dominate. Similar to
2 torus , where f torus ≃ 0.5 and R torus ≃ 2.5 × 10 18 L 1/2 d,45 cm (see Ghisellini & Tavecchio 2008 , for more details). The torus reprocesses the accretion-disk radiation into the infrared band with a typical temperature around 15-200 K (e.g., Cleary et al. 2007) . In this work, we adopt the energy density of soft photons in torus of u ′ torus ≃ 3 × 10 −4 Γ 2 erg cm −3 in the jet comoving frame and a blackbody radiation with a peak frequency at ∼ 3 × 10 13 Γ Hz (e.g., Ghisellini & Tavecchio 2008) . It should be noted that the seed photon energy density of both BLR and torus are roughly constant in the lab frame if the γ-ray emitting region is smaller than the BLR or torus due to both R BLR and R torus being roughly proportional to L 1/2 d (e.g., Ghisellini & Tavecchio 2009 ). In total, there are nine parameters in fitting of the SEDs: r blob , B, δ, p 1 , p 2 , γ min , γ max , γ b , and N 0 , where B is the magnetic field strength in the spherical blob. For the size of the blob, we estimate from the minimum variability timescale, ∆t var , where ∆t var is selected from literature (nine sources shown in Table 1 ) or takes a typical value of 1 day if there are no observational constraints (e.g., Ghisellini et al. 1998; Abdo et al. 2009; Fossati et al. 2008; Zhang et al. 2012; Cao & Wang 2013) . We set γ max = 100γ b in this work, because our model is not very sensitive to this parameter. Therefore, we have seven free parameters in our SED fittings. We adopt an MCMC method based on Bayesian statistics, in estimating the model parameters, superior to the grid approach in efficiency of sampling the parameter space (also see Yan et al. 2013 Yan et al. , 2015 Zhu et al. 2016 ). The jumping strategy in the parameter apace is determined by the Metropolis-Hastings sampling algorithm (Mackay 2003) . The algorithm ensures the number density of samplings statistically approach the probability density functions of the model parameters. In the SED fittings, we run single chains with the Raftery & Lewis convergence diagnostics (Raftery & Lewis 92) , and flat priors in the model parameters are assumed. Introduction to MCMC sampling can be seen in Neal (1993) ; Gamerman (1997) ; Mackay (2003) ; Fan et al. (2010) , and the code we used in this paper is obtained from COSMOMC 1 , see Lewis & Bridle (2002) for more details. In the fitting, we adopt the relative systematic uncertainty of 5% for the optical-UV data (e.g., Poole et al. 2008 ), 5% for X-rays data reported in Abdo et al. (2011) and 10% for γ-ray data (e.g., .
To compare the γ-ray emitting region with the BLR size, we estimate the BLR size from the empirical correlations derived from the reverbration mapping method (e.g., Kaspi et al. 2000) , where the correlations of R BLR − L Hβ , R BLR − L MgII and R BLR − L CIV are adopted from Wu et al. (2004) and Kong et al. (2006) respectively (see Table 2 millimeter, optical, X-ray and γ-ray emission support that they come from more or less similar region (e.g., Sikora et al. 2008; León-Tavares et al. 2012; Wehrle et al. 2012; D'Ammando et al. 2013; Orienti et al. 2013) . In 4 LSP blazars (0333+321, 0430+052, 2145+067, 2230+114), the putative UV excesses are not included in our SED fitting, as they should come from the cold accretion disk (Shakura & Sunyaev 1973; Ghisellini et al. 2013; Ajello et al. 2016 ). On average, there are 17 data points in our fitting. As an example, we show the multi-wavelength SED and its fitting for 2200+420 (BL Lac) in Figure 1 (left panel) , where only the SSC process is considered due to the EC not being important in this source. In the right panel of Figure 1 , we show the probability distributions of the model parameters, where B = 0.3 Table 1 ). The source of 1219+285 is also a BL Lac object, for which EC component is negligible. Figure 7 . Our results suggest that the SED fitting with the seed photons from torus are better than with those from the BLR, which support the notion that the location of the γ-ray emitting region should stay outside of the BLR. In the following work, therefore, we consider the model parameters from the SED fittings with the torus seed photons.
In our models, we find the magnetic field strength is normally around 1 Guass (average value < B >= 1.2 G) in the blazars of our sample, where the B is a little bit weaker in two BL Lac objects (2200+420 and 1219+285, B ∼0.1-0.3 G). The magnetic field strength in the γ-ray emitting region is more or less similar to that in pc-scale jet as estimated from the core-shift effect (e.g., Fromm et al. 2013; Zamaninasab et al. 2014; Agarwal et al. 2017 ). In the jet core-shift studies, it was found that B ∝ R ∼−1 within the region of radio cores (e.g., O'Sullivan & Gabuzda 2009; Sokolovsky et al. 2011; Fromm et al. 2013; Agarwal et al. 2017) . Assuming the magnetic field strength in the γ-ray emitting region as constrained from blazar SED fitting roughly follows the magnetic field distribution as derived from the core-shift effect, using B = B 1 R −1 (B 1 is the magnetic field strength at 1 pc), we calculate position of the γ-ray emitting region R γ for each source in our sample. As an example, we show the magnetic field distribution and the location of the possible γ-ray emitting region of R γ in Figure 8 . We find that the γ-ray emitting region is located ∼ 10 3−5 R S from the central engine, with an average value of ∼ 2 × 10 4 R S , where the distribution of R γ /R S are shown in Figure 9 . We also present the distribution of R γ /R BLR in Figure 10 , and we find most of the sources have R γ > R BLR with an average ratio of 10.
CONCLUSION AND DISCUSSION
Using the simultaneous or quasi-simultaneous multi-wavelength observations from F ermi, Swif t, P lanck and some ground-based telescopes, we model the SEDs of 25 blazars with a one-zone leptonic model, where the seed photons from BLR and molecular torus are considered in the EC process respectively. Due to rough agreement of the magnetic field strength in the γ-ray emitting region and that of the radio core at pc scale(e.g., Fromm et al. 2013; Zamaninasab et al. 2014; Agarwal et al. 2017) , we calculate the location of γ-ray emitting region for these blazars by assuming the magnetic field strength derived in the SED fitting follows the magnetic field strength distribution as derived from the radio core-shift measurements. The main results are summarized as follows, 1) we find that the SED fitting with the seed photons from the dusty torus is better than those from the BLR in LSP blazars, which supports the notion that the γ-ray emitting region may stays outside of the BLR; 2) we further calculate the location of the γ-ray emitting region for each selected blazar, and find that it locates at ∼ 2 × 10 4 R S or ∼ 10R BLR (see Table 2 ). In our SED fitting, the sub-millimeter (> 200 GHz) to γ-ray emission is considered, where the roughly simultaneous outbursts in these wavelengths suggest that they come from more or less a similar region (e.g., Sikora et al. 2008; Wehrle et al. 2012; D'Ammando et al. 2013; Orienti et al. 2013; Cohen et al. 2014; Li et al. 2015; Kushwaha et al. 2017) . It should be reasonable to model the multi-wavelength SEDs from sub-millimeter to γ-rays for these blazars with a one-zone model. In the LSP blazars, we find that the molecular torus seed photons in the EC process are better than those of BLR based on the MCMC analysis (see also Cao & Wang 2013; Kang et al. 2014 ). The reason for better SED fitting with torus seed photons maybe due to KN effect, where the high energy emission will be significantly suppressed for ν > 10 23 Hz for seed photons from BLR while this limit is ∼ 4 × 10 25 Hz for torus seed photons (see Kang et al. 2014 , for a more discussion). There is no strong cut-off in the γ-ray spectrum as observed by F ermi, which may suggest that the EC process is indeed seeded with photons from the torus (see also Liu & Bai 2006; Cao & Wang 2013; Sikora et al. 2009 ).
The possible source of seed photons in the EC process gives a rough estimation on the location of the γ-ray emitting region for LSP blazars (EC process may be weak or absent in BL Lac objects). With the MCMC method, we get a similar conclusion with that of Kang et al. (2014) . In this work, we further constrain the location of the γ-ray emitting region through comparison of the magnetic field strength as constrained from the SED fitting with the magnetic field strength distribution as derived from core-shift measurements. Tavecchio et al. (1998) proposed that the magnetic field strength and Doppler factor can be derived from the multi-wavelength SEDs based on the SSC/EC model. The Synchrotron peak frequency is ν s ≃ 3.7 × 10 6 γ 2 b Bδ/(1 + z), where γ b ≃ (3ν c /4ν s ) 1/2 and γ b ≃ (3ν ec /4ν ext Γ) 1/2 for SSC and EC processes respectively (ν c is the SSC peak frequency, ν ext is the typical frequency of external seed photons, ν ec represents the EC peak frequency, all these frequencies are the observed frequencies). Another relation related to the magnetic field strength and Doppler factor is the ratio of the Synchrotron and Compton luminosity. In the SSC process, the ratio of the peak Compton γ-ray and Synchrotron emission is
is the external energy density of the torus seed photon field from molecular torus and U ′ B ≃ B 2 /8π is the magnetic field energy density(the primed quantities are in the jet frame). Therefore, the magnetic field strength of blazars can be constrained from the ratio of the peak frequencies, ν C /ν S , and the ratio of the peak luminosities, L C /L S based on the SSC or EC model, which do not very sensitive to other model parameters. The magnetic field strength is normally around 0.1-several Gauss in the γ-ray emitting region of the blazars (see also, Zhang et al. 2012; Ghisellini et al. 2010; Pacciani et al. 2014) . In this work, we assumed homogeneous photon energy density for within BLR and torus, where the seed photon field may be anisotropic due to the possible anisotropic distribution of BLR/torus (e.g., disk-like BLR, Czerny et al. 2016) . We find the magnetic field strength vary only by a factor of two even the energy density of seed photons vary by a factor of 10. Therefore, our main conclusion will not change even if there is some anisotropic distribution in BLR/torus. Beside the BLR/torus seed photons, there are also some other possibilities for the seed photons (e.g., accretion disk, CMB) in EC process (e.g., Potter & Cotter 2013; Ghisellini & Tavecchio 2009 ). The absorption effect should be very important if the seed photons predominantly come from the accretion disk, and the BLR would also absorb part of high-energy photons, which is not evident in observations (e.g., Liu & Bai 2006; Bai et al. 2009; Poutanen & Stern 2010; Stern & Poutanen 2011) . The CMB photons strongly evolve with the redshift, and the blazar spectra should also be strongly dependent on redshift if the CMB photons are dominant in the EC process. There is no strong observational support for this scenario. More simultaneous or quasi-simultaneous observations will also further help to build better multi-wavelength SEDs for blazars, and, in particular, the infrared data and γ-ray data at around MeV that are absent or quite limited now, are expected in the near future.
Assuming equipartition of magnetic/particle energy and that the synchrotron self-absorption is dominant in a conical jet, the position of the core should follow R core ∝ ν −1/kr with k r ≃ 1 (Konigl 1981) . The distribution of the constrained k r values roughly around 1 does support above assumptions (e.g., O'Sullivan & Gabuzda 2009; Sokolovsky et al. 2011; Pushkarev & Kovalev 2015; Fromm et al. 2013; Agarwal et al. 2017) . In case of a conical jet, the magnetic field strength and the electron number density are assumed to decrease with increasing distance from the central engine following power-law dependencies, where B ∝ R −1 and n e ∝ R −2 (Blandford & Königl 1979) . The VLBI observations can resolve the pc-scale radio core and the magnetic field strength distribution can be derived. The magnetic field strength derived from the SED fitting is more or less similar to that derived from the core-shift measurements, which suggests that the γ-ray emitting region should not be far from the radio core at ∼ several to several tens GHz. We note that the k r value may not be exactly equal to 1 in different blazars and, therefore, magnetic field strength distribution also does not exactly follow B ∝ R −1 . However, it will not affect our main conclusion on the location of the γ-ray emitting region since the magnetic field strength as derived from the SED fitting is quite close to that derived from the core-shift measurements (i.e., both are ∼ Gauss at pc-scale). Our results show that the γ-ray emitting region is at ∼ 2 × 10 4 R S or ∼ 10R BLR for the blazars in our sample. There is also some independent evidence supporting our conclusion. Based on the radio core size and the time delay between the radio band and γ-ray band, Karamanavis (2017) found that the γ-ray active region is located at 1.9 ± 1.1 pc away from the jet base for PKS 1502+106, which is quite consistent with our estimates of ∼ 2 pc in this work. The correlation between the millimeter and the γ-ray light curves also indicates that the γ-ray emitting region should be located at >14 pc (Agudo et al. 2011b) for OJ 287, which roughly corresponds to ∼ 10 4 R S for the BH mass of 10 10 M ⊙ (e.g., Valtonen et al. 2012) . Zamaninasab et al. (2014) . 1 The minimum optical variability timescale from Liang & Liu (2003) .
2 The minimum γ-ray variability timescale from Vovk & Neronov (2013) .
3 The adopted γ-ray data in the fitting, where 1A represents the quasi-simultaneous data in Abdo et al. (2010a) , 2B represents the simultaneous data in Giommi et al. (2012) , 2C represents the quasi-simultaneous data in Giommi et al. (2012) , and 2D represents the integrated data over 27 months in Giommi et al. (2012) . Notes. Column 1 is source name. Columns 2 and 3 represent the magnetic field strength derived from core-shift measurements and SED fitting respectively. Column 4 is location of the γ-ray emission region. Columns 5-8 represent broad-emission-line types, FWHM, luminosities and related references. Columns 9 and 10 are BLR size and the BH mass. a B 1pc selected from Zamaninasab et al. (2014) . b B 1pc adopted from O' Sullivan & Gabuzda (2009) . c BH mass obtained from Zamaninasab et al. (2014) .
